Now Transmitting Data 



New Pair of Vela Satellites Orbiting 


After a three-day delay caused by a 
faulty control valve, a Titan III C rose 
from Cape Kennedy early April 28 to place 
two Advanced Research Projects Agency’s 
Vela nuclear detection satellites in orbits 
60,000 nautical miles in space at opposite 
sides of the earth. 

Both the twins are functioning as de¬ 
signed. Payload systems on the first one 
were “turned on” the evening of May 8. 
The second was activated a week ago to¬ 
day. Each one is transmitting data on 
background radiation to a network of 
ground stations. 

Sixteen Sandians participated in the 
successful launching of the satellites con¬ 
taining Sandia and Los Alamos Scientific 
Laboratory payloads. The new twins are 
larger and have more capabilities than the 
other previous Vela satellites orbiting the 
earth. 

After the successful launch, nine of the 
Sandians left the Cape to join three other 
Sandians already at the Satellite Test 
Center in Sunnyvale, Calif. There they fol¬ 
lowed the progress of the satellites to pro¬ 
vide guidance in activating the payload 


systems and also to provide preliminary 
evaluations of detector and logic systems 
performance. 

During each of the 11 tense days, the 
satellites performed their anticipated ma¬ 
neuvers. One, having attained its planned 
orbit and proper orientation to earth on 
May 8, was ready to be turned on. Follow¬ 
ing a command from earth, the satellite 
started transmitting data to Air Force 
satellite ground stations around the world. 

An analysis of the data at Sunnyvale 
showed that all of the detectors and the 
logic systems were on and operating. As 
early as mid last week, it was transmitting 
background radiation data to the network 
of ground stations. 

More days of waiting followed for the 
“turn-on" of the second satellite. A week 
ago today, its payload was activated and 
it started sending the data as planned. 

Payloads in the improved 26-sided satel¬ 
lites have design capabilities for detecting 
nuclear bursts deep in the earth’s atmos¬ 
phere and behind the moon. 

Sandia designed and fabricated associat¬ 
ed data processing electronics in the pay¬ 


loads and the special ground equipment to 
test the payloads. The new 730-pound 
satellites also contain Sandia-developed 
detectors and power supplies. 

LASL designed the x-ray, gamma-ray 
and neutron detectors. Los Alamos also 
provided new scientific experiments to 
measure background radiation. 

Satellite Systems Division I and II (9231 
and 9234) personnel developed the logic 
systems and the computer-controlled 
ground checkout equipment. Seismic Sys¬ 
tems Division 9233 and Electro-Optics Di¬ 
vision 9232 developed the Sandia-supplied 
detectors. 

Sandians at the Satellite Test Center 
included E. L. Whitlow (9231), R. E. 
Spalding, J. C. Mitchell, R. W. Gallegos, J. 
C. Rehberg, C. H. Stockley, H. L. Hawk (all 
9234), H. M. Dumas, C. F. Jacobs and F. E. 
Thompson (all 9233) 

Among the Sandia personnel participat¬ 
ing in the launch activities were P. E. 
Phipps, W. J. Rogers (both 9231), C. M. 
Greenwood, J. L. Bloomquist, H. B. Gott¬ 
lieb (all 9234), J. D. Brandt and H. F. 
Chaney (both 9233). 


AN AIR FORCE TITAN III C booster success¬ 
fully lifts two Vela nuclear detection satel¬ 
lites from a launch pad at Cape Kennedy 
April 28. Sandia and Los Alamos Scientific 
Laboratory designed the payloads in the 
satellites, the fourth pair to be placed in 
orbit. (USAF Photo) 



K. S. Spoon Retires; 

42 Years WE Service 

K. S. Spoon will retire June 30 after 42 
years service with Western Electric Com¬ 
pany. Mr. Spoon is Director of Purchasing 
and Traffic 4300 at Sandia Laboratories. 

He began his WE career in July 1925 in 
the Merchandising organization at Haw¬ 
thorne Works in Chicago. In March 1926 
he transferred to Headquarters, New York 
City, and from there worked in field loca¬ 
tions in San Francisco. Kearny (N.J.) 
Works and New York City. On Dec. 8, 
1941, the day following Pearl Harbor, he 
was transferred to the Kearny Works in 
the Speciality Products (known as the War 
Department Group) organization, where he 
was in charge of procurement for the 54th 
Street Special Radar Plant. 

Mr. Spoon returned to Headquarters in 
1945 for a few months and in May 1946 
again transferred to San Francisco to the 
Supplies Services Division. He remained 
there until October 1951 when he was 
assigned to Sandia as department manager 
of Contract & Traffic organization. He was 
named to his present position in December 
1954. 

“Naturally, the organization has had 
tremendous growth,” Mr. Spoon says, "be¬ 
cause these have been the years of atomic 
weapons development. Our job was to 
secure major sources of supply for Sandia's 
contribution to this development.” 

Mr. Spoon belongs to a number of civic 
and business organizations—the Chamber 
of Commerce, American Ordnance Asso¬ 
ciation and New Mexico Business & Man¬ 
ufacturers Association — where he has 
served on the board of directors and for 
the past three years as a member of the 
executive board. He helped organize the 
Purchasing Agents Association of New 
Mexico and was president of the group. 

"There are many things I enjoy doing,” 
Mr. Spoon says. "I have a small woodwork¬ 
ing shop, I collect stamps, and I particu¬ 
larly enjoy gardening, fishing and enter¬ 
taining my three grandchildren. 

“I’m very happy that I had the oppor¬ 
tunity to come to New Mexico, and Mrs. 
Spoon and I plan to remain here.” 



Noon Bus Service to 
Coronado Club Will 
Start Monday, May 22 

Beginning Monday, May 22, two Sandia 
buses will provide transportation to and 
from the Coronado Club during lunch 
hours. Marked No. 1 and 2, the buses will 
observe the following schedule: 

Bus No. 1 will board passengers outside 
Gate 1 and depart for the Coronado Club 
promptly at 12:05. It will then return to 
the Laboratory through Gate 1 at approx¬ 
imately 12:15 to 12:20 and load passengers 
south of Bldgs. 802, 836 and 860 for a 
return to the Club through Gate 6. 

Bus No. 2 will board passengers north 
of Bldg. 892 at 12:05 and pick up addition¬ 
al passengers south of Bldg. 836 and out¬ 
side Gate 1. 

Bus No. 1 will depart from the Coronado 
Club between 12:35 and 12:40 as demands 
warrant. It will enter Gate 1, proceed di¬ 
rectly through Gate 6, and unload pas¬ 
sengers as requested. It will then return 
to the Club for a last load, departing from 
the Club at 12:50, and returning through 
Gate 1 to proceed through Gate 6. 

Bus No. 2 will depart from the Coronado 
Club at 12:45, enter Gate 1 unloading 
passengers as requested, and terminate at 
a point north of Bldg. 892. 

The Coronado Club features a daily hot, 
hand-carved sandwich buffet in addition 
to the regular cafeteria service. 


AEC Reorganized; Gen. Giller Will 
Head Division of Military Application 


Brig. Gen. Edward B. Giller, U.S. Air 
Force, will become director of the Atomic 
Energy Commission’s Division of Military 
Application July 1. He succeeds Brig. Gen. 
Delmar L. Crowson who plans to retire 
from the Air Force to become director of 
the AEC's newly established Office of Safe¬ 
guards and Materials Management. 

The appointments are part of major or¬ 
ganizational changes in the operating and 
regulatory staffs of the AEC concerning in¬ 
ternational and domestic safeguards. 

The changes reflect, in part, legislation 
approved in 1964 providing for private 
ownership of special nuclear materials. In 
the past, all of these materials were owned 
by the government. In the next few years, 
large quantities of fissionable materials will 
be privately owned. 

General Crowson, as director of the new 
Office of Safeguards and Materials Manage¬ 
ment, will head the development and co¬ 
ordination of the AEC’s safeguards policies 
and programs for both domestic and inter¬ 
national activity. The office will assume 
the safeguards inspections and materials 
management functions of the Division of 
International Affairs, including responsi¬ 
bility for conducting on-site safeguards in¬ 
spections of material distributed abroad 
under bilateral agreements. 

The Division will also review and ap- 


C. C. Campbell Is New Assistant 
Manager, Administration, AEC-ALO 


Charles C. Camp¬ 
bell, manager of the 
Atomic Energy 
Commission’s San¬ 
dia Area Office 
with administrative 
responsibilities for 
Sandia Laboratory 
from 1958 to 1962. 
has been promoted 
to assistant man¬ 
ager for adminis¬ 
tration, Albuquerque Operations. Mr. 
Campbell has been assigned as deputy 
assistant manager for administration, ALO, 
for the past year. He succeeds Ralph P. 
Johnson who retired May 6. 

The Office of Administration supervises 
the following seven divisions at the ALO 
headquarters: Administrative Services, 



Contracts and Supply, Engineering and 
Construction, Finance, Nuclear Materials 
Management, Organization and Personnel, 
and Security. 

Mr. Campbell has been associated with 
the atomic energy program since 1943 in 
a military and civilian capacity with the 
Manhattan Engineer District and since 
1947 with the AEC. 

He was manager of the Los Alamos Area 
Office from June 1962 to February 1967 
primarily to supervise the disposal of th“ 
community in accordance with the AEC 
Community Act. Before his service as man¬ 
ager of SAO, he was deputy area manager 
at Rocky Flats (Colo.) Plant from 1952 to 
1958 and held various assignments in the 
personnel and labor relations field at Los 
(Continued on Page Six) 



Gen. Crowson 


Gen. Giller 


prove the licensee safeguards program, 
carry out other regulatory functions in the 
accountability and safety areas, and take 
enforcement action including suspension of 
licenses when warranted. 

As Director of the Division of Military 
Application, General Giller’s duties include 
direction of programs of research, develop¬ 
ment, testing, production, storage and 
readiness assurance of nuclear weapons; 
maintaining liaison between the AEC and 
the Department of Defense on nuclear 
weapons matters: and administering AEC 
activities under international agreements 
for cooperation involving nuclear weapons. 

At the time of his appointment. General 
Giller was Director of Science and Tech¬ 
nology in the office of the Deputy Chief of 
Staff for Research and Development, De¬ 
partment of the Air Force. 

Reynolds Paper Given at 
AGARD Meeting in Canada 

R. S. Reynolds (9233) will present a 
technical paper at the 30th Flight Mechan¬ 
ics Panel Meeting of NATO’s Advisory 
Group for Aerospace Research and De¬ 
velopment (AGARD), to be held May 30- 
June 1 in Montreal, Canada. 

The meeting is specifically on flight 
test instrumentation and Mr. Reynolds' 
presentation is entitled “Telemetry Stan¬ 
dards of the Inter-Range Instrumentation 
Group, Range Commanders Council.” 

The sessions are divided into discus¬ 
sions of user requirements, instrumentation 
systems, data reduction, and sensing and’ 
transcribing. The speakers are front 
France, West Germany. United Kingdom, 
the Netherlands, Canada, Italy and the 
United States. 










Editorial Comment 


Prevent Auto Theft 


Monthly Investment in Bonds 
Increased to $101,566 
During Recent Campaign 


VISITING SANDIA LABORATORY recently (from left) H. T. Herrick, Director, Labor Relations, 
AEC, Washington, D.C.; and John P. Chapman, Assistant Director, Labor Relations, who 
reviewed administrative policies and programs with President John A. Hornbeck and 
L. P. Gise, Manager, AEC Albuquerque Operations. 


Congratulations 

Mr. and Mrs. Paul R. Dodge (7122), a 
son. Douglas Paul, May 3. 


Analysis of national statistics for auto theft reveals that 
four out of 10 cars stolen had the keys left in the ignition. 
More than 80 percent of all cars stolen had the doors unlocked. 

The magnitude of auto theft is staggering. A car is stolen 
every minute of every day somewhere in the United States. 
The crime of auto theft cost the public more than $250 million 
last year (including items stolen from automobiles). Auto 
thefts have increased more than 60 percent since I960, more 
than double the percentage increase of auto registrations. 

If you remove your key from the ignition and lock your 
car, you can probably avoid theft of your car. If you lock 
any attractive packages in the trunk, you can eliminate this 
tempting invitation to theft. 

In communities where a concentrated effort has been 
made with a "Remove Your Key—Lock Your Car" campaign, 
auto thefts have been reduced by 50 percent. Albuquerque 
Police have been conducting such a campaign for some months 


now. Please help. The car you 


New Northeast Heights 
To Sandia Laboratory 
Bus Route Proposed 

Some interest has been expressed by em¬ 
ployees for another Albuquerque Bus Com¬ 
pany bus route to serve Sandia Laboratory. 
It would serve three major residential areas 
—Holiday Park, Eastridge, Monterey Manor 
—and other areas east of the present two 
routes. 

The suggested route would be as follows: 
East on Menaul from Carlisle to Moon 
or Eubank 

North on Moon or Eubank to Comanche 
East on Comanche to Juan Tabo 
South on Juan Tabo to Lomas 
West on Lomas to Eubank 
South on Eubank to Sandia (Gates 7 
and 3) 

If you would be interested in this bus 
service, please complete the following form 
and mail to Noble Johnson, Community 
Relations Division 3433. 

I am interested in riding 

.To Sandia 

.Prom Sandia 

.To and Prom Sandia 

.Days per week (average) 

I would board the bus at this point along 
the suggested route: 


Welcome . . . 

Newcomers 


save is your own. 


New National Drivers Test 
Will Be Televised May 23 

An all-new National Drivers Test for 
1967, timed for the week before Memorial 
Day, will provide a means to check your 
defensive driving skills. It will be broadcast 
at 9 pun. Tuesday, May 23, over KGGM- 
TV, channel 13. 

This is a participation program. Taking 
the test can be an important step in a 
chain of safe driving actions leading to a 
safe driving attitude. Safety Engineering 
Department 3210 urges all Sandians and 
their families to watch the program and 
take the test. 

The program format will follow the pat¬ 
tern set by the two previous National 
Drivers Test programs. Filmed from the 
standpoint of the driver, the situations 
will involve the viewer and elicit natural 
driver reactions. Walter Cronkite will be 
the program moderator. 

Main objective of the program is to per¬ 
suade people to drive defensively. 

Answer forms for the test are available 
from Shell Oil service stations; however, a 
pencil and a sheet of paper are all that are 
required. The questions will require only 
true-false answers. 
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Sandia employees’ monthly investment 
in U. S. Savings Bonds jumped from $88,- 
526 per month to $101,566, an increase of 
15 percent, as a result of the recent bond 
drive at Sandia and Livermore Labora¬ 
tories. 

Robert Lynes (9413), chairman of the 
bond drive committee, reports that 203 
employees, not previously enrolled in the 
savings bond program, signed up for pay¬ 
roll deductions for bonds. 

The new Freedom Shares offering, which 
pays 4.74 percent interest and matures in 
four and half years, accounts for much 
of the increase. 

Although these results are encouraging 
they are not final, Mr. Lynes says. He 
notes that many employees still have their 
payroll deduction cards in their desks. He 
urges all employees who have not done so, 
to complete the cards, indicating their se¬ 
lection of E bonds and Freedom Shares, 
and return them to Division 4131 or, at 
Livermore Division 8213. 

Currently, 84.5 percent of the 8195 San¬ 
dia Corporation employees are enrolled in 
the savings bond program. Some 1159 
employees increased their deductions dur¬ 
ing the recent campaign. Freedom Shares 
are being purchased by 1145 employees. 

At Livermore Laboratory, 36 employees 
not previously enrolled signed up for U.S. 
Savings Bonds. The monthly investment 
of Livermore employees in savings bonds 
increased from $8193 to $10,286. 


Take a Bond, Please 

Karen Cohen (3421) urges all San¬ 
dians who have not filled in their pay¬ 
roll deduction cards for E bonds and 
Freedom Shares to do it now. Take the 
cards out of your desk and mail to the 
payroll organization. 


Supervisory Appointments 


JAMES H. REN- 
KEN to supervisor 
of Calculation- 
al Physics Division 
5231, efective May 1. 

Jim has worked 
in Calculation- 
al Physics Division 
since he joined San¬ 
dia in July 1964. 
He has been pri- 
marily concerned 
with formulating mathematical models to 
describe nuclear weapons effects. 

Before coming to the Laboratory, Jim 
was a first lieutenant in the Signal Corps 
assigned to Picatinny Arsenal. During most 
of his military service from October 1962 
to June 1964, he was responsible for certain 
studies in the area of nuclear weapons 
effects. 

He received both his BS and MS de¬ 
grees in physics from Ohio State University 
in June 1958. In June 1963, he was award¬ 
ed his PhD in physics from California In¬ 
stitute of Technology. 

Jim is a member of the American Phy¬ 
sical Society and Tau Beta Pi. 


JERRY A. HOOD 
to supervisor of the 
newly created Radi¬ 
ation Effects Di¬ 
vision 1435, effective 
May 1. 

He joined Sandia 
in June 1956. Ini¬ 
tially he was con¬ 
cerned with design¬ 
ing semiconductor 
devices and later 
the effects of nuclear radiation on elec¬ 
tronic components. 

In September 1965, he was granted a 
leave of absence to do graduate work at 
the University of New Mexico. He re¬ 
turned to the Laboratory in December 1966 
and was assigned to the radiation effects 
group in Microelectronics Division 1433 
where he has worked on the effects of 
radiation on electronic components. 

Jerry received his BS degree in electrical 
engineering from the University of Okla¬ 
homa in June 1956 and an MS in electrical 
engineering from UNM in June 1964. In 
December 1966, he completed his require¬ 
ments for a PhD in electrical engineering 
at UNM. 

He is a member of the Institute of 
Electrical and Electronics Engineers and 
Sigma Xi. 


ROMAN S . 
H E U E R to super¬ 
visor of Instrument 
Service Section B 
4615 - 2, effective 
May 1. 

After joining San¬ 
dia in June 1955, 
Roman was assigned 
to an engineering 
support organi¬ 
zation where he 
performed special assignments. In March 
1956 he transferred to a weapons design 
group where he had design responsibilities 
for components. He transferred to Shop 
Engineering Division 4214 in October 1962. 
There he has had responsibilities for nu¬ 
merical control equipment, served in a 
consulting capacity to development shops 
and has worked on special controls for 
electron-beam welding. 

Roman received a BS degree in electrical 
engineering from Purdue University in 
June 1955. 


From 1943 to 1945, he was an aviation 
ordnanceman and worked in under-water 
warfare group in the U. S. Navy, mainly 
in the Atlantic Theater. 
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Rose Show Chairman, Yardman Are 
Tasks for 'Gardener by Marriage' 


"A gardener by marriage” is how Ed 
Johnson (3455/9300) identifies his place in 
the horticultural world, but his activities 
range from the usual yard chores to 
arranging for rose shows. 

His current job is serving as general 
chairman for the 18th annual Albuquerque 
Rose Show to be held May 27 and 28 at 
the Floriculture Building on the State Fair 
Grounds. The show is sponsored by the 
Albuquerque Rose Society. Inc. 

In talking about his own garden, which 
has been included by many garden clubs in 
annual tours, Ed will say, “Oh, that’s 
Ruthie’s project. I’m just there to do the 
heavy work.” Speak of the couple’s attend¬ 
ance and participation in local or national 
flower shows and Ed will say, “Oh, I’m just 
Ruthie’s chauffeur.” Actually, gardening 
is a hobby enjoyed by both Ed and his 
wife Ruth. 

When the Johnsons moved into their 
Albuquerque “honeymoon cottage” in 1950, 
it already had two cottonwood trees and 
a willow. Compared to Iowa and Colorado, 
their previous homes, some of the warm 
January days seemed Spring-like, so they 
started to put in plants. “The neighbors 
clucked, and they were right. It was a 
false Spring,” Ed recalls. 

The original trees have disappeared and 
the garden has undergone almost yearly 
changes. “We’re fortunate that our neigh¬ 
bors have high trees which shade our 
yard. It enables us to plant a wide border 
of bulbs, annuals, perennials, flowering 
bushes and small trees up to the fence, 
creating a feeling of greater depth than 
would normally be possible with our size 
lot,” he explains. “As Ruthie’s flower beds 
get larger, my lawn area gets smaller.” 

A neighbor took Ruth to the 1950 rose 
show. She later attended a series of courses 
and workshops required for becoming an 
accredited judge for both the American 
Rose Society and the National Council of 
Garden Clubs. Ed accompanied her to the 
local shows and found that the Albuquer¬ 
que Rose Society meets evenings and a 
number of men are members. "I enjoyed 
the people and liked finding out the names 
of patented roses and their individual 
characteristics. They became something 


more than different colored flowers on a 
fence,” Ed says. “First thing, I was mop¬ 
ping floors along with bank vice presidents 
and doctors and doing the other tasks 
associated with putting on a rose show.” 

As their interest grew, the Johnsons 
began to plan their vacation around na¬ 
tional conventions of rose fanciers. They 
especially enjoy attending the district 
meetings as then they have an opportunity 
to talk with others who grow plants under 
similar conditions. In June, Ruth will judge 
horticulture entries at the Denver Rose 
Show and in October they will attend a 
district convention in Sun City, Ariz. 

Since 1962, one of the Albuquerque Rose 
Society’s main projects has been planting 
and maintaining more than 600 rose bushes 
at Prospect Park (near Menaul and Wy¬ 
oming). The Johnsons take pride in this 
project and Ed remembers showing the 
garden by car headlights to the American 
Rose Society president who stopped here 
briefly between planes. A pruning demon¬ 
stration is held at the park every March 
and the rest of the growing season the 
public has an opportunity to view the 
named varieties of roses and see how well 
they adapt to our climatic conditions. 

“I’m pleased to see what has happened 
to Albuquerque gardens, partly due to the 
influence of the many garden clubs,” Ed 
says. “There are more flowers and flower¬ 
ing trees than ever before and the nur¬ 
series are carrying better stock and a 
wider variety of plants. Visitors are 
amazed that the city is well-planted in al¬ 
most every sector. Gardening is a chal¬ 
lenge here and I think our flowers are bet¬ 
ter than those in the Midwest or on the 
West Coast.” 

This is Ed’s second time as rose show 
chairman (Ruth was general chairman last 
year). It involves coordinating the workers 
and the many duties, selling ads in the 
printed program, and lining up special 
awards. One award this year will be a 
gift certificate for “La France,” introduced 
in 1867 and considered to be the first hy¬ 
brid tea rose. The Johnsons have donated 
a silver traveling trophy for the best flori- 
bunda rose entered in the show. They feel 
this variety is ideal for yard planting where 
a mass of color is desired. 



ED JOHNSON (3455/9300) and other members of the Albuquerque Rose Society are 
justifiably proud of the Prospect Park Rose Garden which gives residents a chance to 
study characteristics of patented roses. 


Sympathy 

To Fermin Nieto (4574) for the death 
of his son in Albuquerque, April 23. 

To Wilber G. Grisham (1611) for the 
death of his mother in Trinidad, Colo., 
April 26. 

To Richard W. Vivian (1611) for the 
death of his father-in-law in Carlsbad, 
Calif., April 19. 

To William H. Shively (4514-3) for the 
death of his brother-in-law in Missouri, 
May 9. 

To William L. Gault (7233) for the death 
of his wife in Tonopah, May 14. 


Gene Nev/lin to Address 
Inventors Congress Here 

Gene Newlin, supervisor of Invention 
Reports Division 6011, will speak during 
the Southwest Inventors Congress in 
Albuquerque June 8-11. Title of his talk is 
"Patent Law and Procedure for Inventors.” 

The four-day event will be a showcase 
for inventors, manufacturers and investors 
of a nine-state area. It will feature exhibits 
of new inventions, displays of manufac¬ 
turer’s products and workshop sessions for 
participants. 

Governor David F. Cargo will present in¬ 
ventors awards in several categories. 



MEDELLIN, Colombia, with a population of three-quarters of a million, has its share of 
high-rise buildings and plate glass store fronts which must be considered in any estimates 
of damage from blast waves. 


Unique Survey Made in Colombia 
For Study of Proposed Canal 


A six-foot four, red-haired gringo is 
bound to be noticed in a crowd of South 
Americans—especially if he spends his 
time walking the city streets looking at 
windows. 

And Jack Reed (7111) did attract atten¬ 
tion during his window survey in a half 
dozen cities in Colombia. 

“Several times people on the street 
apparently did ask what I was doing 
(Jack’s Spanish is far from fluent), but I 
had an answer ready, ‘No hablo Espanol’,” 
he explains. 

The window count was being made in 
the name of science. 

Jack, a meteorologist, has been studying 
blast waves since 1951, most recently in 
connection with a blast safety prediction 
program as part of an overall engineering 
feasibility study of possible nuclear excava¬ 
tion of a new Isthmian canal <See SANDIA 
LAB NEWS, Nov. 18, 1966). Preliminary 
studies are underway on the Sasardi-Morti 
route (Route 17), 100 miles east of the 
present Panama Canal, and on the Atrato- 
Truando route (Route 25) in the extreme 
northwest of Colombia. 

The window count was part of a survey 
to establish estimates of glass breakage 
and other damage that might be caused by 
the blast waves from nuclear cratering 
explosions along either route. Using the 
survey’s data, scientists can designate the 
limits of atmosphere overpressures that 
might result from nuclear explosions so 
as to help assure public safety. These 
limits would be one of the guides used in 
determining the maximum yields of nu¬ 
clear explosives that could be used. 

In addition to giving Jack a first-hand 
knowledge of the locales that might be 
subject to these blast waves, an effective 
survey demanded his on-the-scene presence 
to recognize potential problem areas. 

As chairman of the Canal Study Com¬ 
mission’s Acoustic Wave Working Group, 
Jack and members of the group are inter¬ 
ested in possible damage from a nuclear 
cratering explosion as the blast wave 
expands in the atmosphere. Thus the re¬ 
cent trip to Colombia. 

The places visited were Barranquilla 
and Cartagena, both on the Caribbean 
coast, and the inland cities of Monteria, 
Medellin, Bucaramanga, and Bogota—the 
capital. The populations range from 126,- 
northern half of the country and are with¬ 
in 500 miles of the nearest proposed canal 
route. 

“Although many people think of jungles 
and swamps when you mention Colombia, 
its cities are really very modern. There 
are many high-rise buildings (up to 28 
floors) that make extensive use of glass,” 
Jack says. 

On his survey. Jack was accompanied by 
Dr. Armando de la Torre, a Colombian 
engineer recommended by the Minister of 
Public Works. “He served as contact man, 
interpreter, engineer, and fellow window- 
counter,” Jack explains. And the two ac¬ 
tually did walk up and down every other 
street in downtown Bogota—an area about 
two miles by one-and-a-half miles—to 
take a sample count of both glass store 
fronts and building windows. They drove 
through each of the “barrios” or residen¬ 
tial sections of town. 

“We figured out five income groupings 
and, for each class, we took sample counts 
of the number of windows in their homes 
and the size of the window panes. By 
knowing the general types of homes in 
each section, we can estimate damage that 
might result from long-range propagation 



COLOMBIAN ENGINEER Dr. Armando de la 
Torre, who accompanied Jack Reed (7111) 
on his survey, is in the foreground in this 
photograph of downtown Bucaramanga. 



THIS SECTION of downtown Bogota, 
Colombia, shows a few of the skyscrapers 
found there. The large, many-windowed 
building in the center is a bank. 


waves of different strengths.” Jack says. 

Jack was in Bogota a week and a half 
after the city experienced its worst earth¬ 
quake in 100 years (about 90 persons were 
killed in the area between Bogota and 
Neiva). There had been considerable glass 
damage, but repairs were already under¬ 
way on a large scale. 

At the time of the quake, Jack was in 
Medellin. “I was on the fourth floor of a 
modern office building, and it rocked a 
little even though the city was some dis¬ 
tance from the area of greatest seismic 
intensity.” 

Ground motion data obtained from ex¬ 
isting seismic stations in Colombia can 
probably be used in nuclear blast studies. 
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NEW 5000-FOOT SLED TRACK in Area III has exceeded design specifications. Some 75 
rocket sleds have successfully been fired at the new facility. At left is Marv Timmerman 
who prepared the design specifications for the track. In the center, marking the water 
trough and 22-inch gage of the track, is T. R. Arrington. At right is Bill Kampfe, track 
project leader. All are in Division 7344. 


Events Calendar 

May 19-21—Albuquerque Jaycee Stampede, 
Tingley Coliseum. 

May 19-21—YWCA tour to Canyon de 
Chelly. For information, tel. 247-8841. 
May 19-21—“See How They Bun.” Old 
Town Studio, 1208 Rio Grande NW. For 
reservations, tel. 242-4602. 

May 20—Canyon Estates — South Peak 
Trail. N.M. Mountain Club, leader Bill 
Tryon, tel. 299-6895. 

May 21—Lake Peak. N.M. Mountain Club, 
leader Hank Tendall, tel. 298-3436. 

May 21—Rio Grande White Water Races 
from Pilar downstream, 1 p.m. 

May 27-28—18th annual Albuquerque Rose 
Show, Floriculture Bldg., State Fair 
Grounds. 

May 28—Indian dances Jemez Pueblo. 
May 29-June 4—Indian dances Tesuque 
Pueblo. 

Continued from Page One . . . 

C. C. Campbell 
Appointed to AEC Post 

Alamos and at ALO Headquarters from 
1945 to 1952. 

He attended the University of Nebraska 
and Colorado State University, and was 
graduated with special honors from the 
School of Business, University of Colorado. 

Mr. Campbell was first chairman of the 
Governor’s Advisory Council for Personnel 
Administration and later a member of the 
New Mexico Personnel Board until May 1, 
1967, when he resigned to accept Gover¬ 
nor Cargo's appointment to the so-called 
“Little Hoover Commission” to study re¬ 
organization of State Government. 

Mr. Campbell is acting president of the 
New Mexico State Society for Crippled 
Children and Adults; chairman of Inter¬ 
governmental Relations Committee of the 
Federal Executives Association; a member 
of the Board of Managers, New Mexico So¬ 
ciety, Sons of the American Revolution; 
and chairman of the DIADEM-Return 
Committee for the visit of 50 handicapped 
Danish children to New Mexico during 
July. 

He is also a member of Beta Gamma 
Sigma, Beta Alpha Psi, American Society 
for Public Administration and Albuquerque 
Rotary Club. 


Roger Mattson Becomes 
AEC Regulatory Fellow 

Roger Mattson of 
Reactor Develop¬ 
ment Division 5223 
has been given a 
leave of absence 
from Sandia to par¬ 
ticipate in the AEC’s 
Regulatory Fellows 
program for two 
years. 

The program was 
established in the 
AEC’s Division of Reactor Licensing last 
year to meet the increasing workload fore¬ 
seen in the growing volume of nuclear 
power plants using power reactors. Par¬ 
ticipants—five or six scientists and en- 
gineers—are selected from candidates rec¬ 
ommended by the AEC laboratories and 
selected universities. The AEC is re¬ 
sponsible for protecting public health and 
safety in the construction and operation 
of nuclear facilities. 

Mr. Mattson will be assigned to a nuclear 
system technical group developing criteria 
by which power reactors can be judged safe 
or unsafe. His Sandia leave is effective 
May 31 after which time he will be located 
in Bethesda, Md. 

A Sandia employee for three years, Mr. 
Mattson participated in the Technical De¬ 
velopment program. He received his Bach¬ 
elor’s degree in mechanical engineering 
from the University of Nebraska and his 
Master’s degree from the University of New 
Mexico. 

Sandia Authors 

R. P. Clark (1323) and E. D. Zaffery 
(9233), “Instrument for Continuous Meas¬ 
urement of Internal Resistance of Voltaic 
Cells During Discharge,” April issue, THE 
REVIEW OF SCIENTIFIC INSTRU¬ 
MENTS. 

C. D. Taylor, C. W. Harrison, Jr. (1425), 
and E. A. Aronson (5263), “Resistive Re¬ 
ceiving and Scattering Antenna,” May 
issue, IEEE TRANSACTIONS ON AN¬ 
TENNAS AND PROPAGATION. 

W. A. Millard (9322), “Summary of the 
Stability and Axial Force Data Obtained 
During the Sandia Test Program on the 
Standard Hypervelocity Ballistic Models 
HB-1 and HB-2,” PROCEEDINGS OF 
THE 27th SUPERSONIC TUNNEL ASSO¬ 
CIATION. 
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New 5000-Ft. Sled Track Proved 
Successful; 75 Rocket Sleds Fired 


Some 75 rocket sleds have streaked down 
Sandia’s new 5000-foot track in Area III 
since completion of the facility last Octo¬ 
ber. From an operational standpoint, the 
new track is a complete success. The 
unique design features of the track provide 
for better sled performance, easier data 
collection and more efficient braking and 
recovery of sleds. 

Taking time out from a heavy schedule 
of environmental testing, Dave Bickel, 
supervisor of Track and Guns Division 
7344, discussed the advantages of the new 
track. 

“If we had to do it over again, we 
wouldn’t change a thing,” he said. “In 
some ways, its capabilities have exceeded 
design expectations.” 

The track was designed to accommodate 
sleds with speeds up to Mach 5. In a re¬ 
cent run, a single stage monorail sled 
achieved 6000 feet per second, or Mach 
5.5. It seems feasible that 7000 feet per 
second or Mach 6.4 can be achieved on the 
new track. 

The unique design features of the track 
include: 

—A 22-inch gage, which means smaller 
sleds with reduced aerodynamic drag can 
be used. 

—A walled configuration of the support¬ 
ing concrete which permits the track to be 
filled to the rail heads with water and 
allowing monorail sleds to be braked with 
water probes. 

—A beveled shoulder beneath the outer 
rail which reduces reflected shock waves. 

—An underground instrumentation 
bunker only 50 feet from the target impact 
area which can be manned during tests. 

Use of smaller sleds on the 22-inch gage 
of the new track has reduced aerodynamic 
drag by 40 percent when compared to older 
sleds, Dave said. The country’s other two 
major sled tracks (which Sandia uses 
occasionally) are the ones at Holloman Air 
Force Base, which has a gage of 84 inches, 
and Naval Ordnance Test Station (China 
Lake), which has a gage of 56 V2 inches. 
When using dual-rail sleds on these tracks, 
the outrigging on the sled accounts for 75 
percent of the aerodynamic drag. 

Dave says the capability of filling the 
track with water up to the railhead level 
has braking advantages for both dual-rail 
and monorail sleds. 

On other tracks, monorail sleds are 
braked with water-filled polyethylene bags 
taped to the rail surface. On Sandia’s new 


track, sleds can be braked more precisely 
with water-probes which extend into the 
water from the sled’s slippers. 

The higher water level also benefits 
dual-rail sleds, which previously were sub¬ 
jected to upward pressures on the rear 
slippers and downward pressures on the 
front slippers because braking forces ap- 
lied to the water-probe were some distance 
from the center-of-gravity of the sled. On 
the new track, these forces are nearer the 
center-of-gravity. 

Gradual braking for both types of sleds 
is achieved by the four-inch-per 1000-foot 
downward slope of the track. This means 
that sled probes and undercarriages grad¬ 
ually encounter deeper water, which en¬ 
hances braking effectiveness. 

The beveled shoulder of the track foun¬ 
dation eases loads on high speed monorail 
sleds caused by reflected shock waves. Such 
waves tend to force the sleds upward, 
causing excessive wear on the sled slippers. 
Dave says the beveled edge of the new 
track’s foundation reduces the intensity 
and the number of reflected waves. 

Location of the underground instrumen¬ 
tation bunker adjacent to the tar-get area 
of the track has greatly simplified data 
acquisition. Cable lengths to the instru¬ 
mentation are less than 100 feet. Tel¬ 
emetry receivers can be located much 
closer than before resulting in better sig¬ 
nal reception. 

While the test schedule on the new 
track has been heavy—an average of about 
three rims per week—Division 7344 has 
continued to use the old 3000-foot track 
for a number of ballistic trajectory tests. 

The data acquisition system used for 
these is a complex arrangement of nine 
cameras which provide the needed data. 
However, reducing the data is a frame-by- 
frame calculation from the film. 

Under Sandia contract for development 
now is a new laser data acquisition system 
which will be installed at the new track. 
This new laser system, designed to Sandia 
specifications, will enable trajectory data 
to be recorded on magnetic tape during 
the test and then immediately processed by 
computer for final, readable results. 

The system is being built by Sylvania 
Electronic Systems and is an advanced 
version of a model now being used by the 
Holloman track. When installed at the new 
track, the old 3000-foot track facility will 
be retired. 


Secures Power Switches 


New Padlock Device Gives Protection 
While Electricians Working on Job 


Electricians know better than most peo¬ 
ple that 110 or even 60 volts under certain 
circumstances can injure seriously and 
even kill. 

When an electrician works on equipment 
in a building, he turns the power off from 
switches located in the electrical distribu¬ 
tion panel. In most Sandia Laboratory 
buildings, the panels are fitted flush to 
the wall. In some cases they have a lock 
but occupants of the building have keys 
to these locks. 

In the past, the danger of someone turn¬ 
ing on the power while an electrician was 
working was always present. A couple of 
no-injury close calls and reports of death 
from electric shock in similar situations 
at other companies spurred V. L. Brockway, 
supervisor of Maintenance Section A 
4512-1, to do some serious thinking about 
the situation. It is standard practice in the 
4500 organization to analyze each no¬ 
injury and injury report individually to 
determine if the situation has a “high 
potential” for serious injury. Mr. Brockway 
decided this situation did. 

The problem could be solved, he figured, 
if the electrician could place his own pad¬ 
lock on the panel while he was working 
on the job. 

He discussed this with A. W. Railey 
(4512-3) and H. E. Burrell (4517) who 
came up with an idea for an easy-to-use, 
easy-to-carry device that would provide a 
method of padlocking the flush-set panels. 

Harold Burrell sketched the idea and the 
prototype was made by J. M. Winter 
(4513-5). After testing and a few changes, 
the device worked. It is actually two pieces 


HAROLD BURRELL (4517) displays a new 
device which can easily be installed on 
flush-mounted electrical distribution panels 
(which contain power switches) and pad¬ 
locked to protect electricians while they 
are working on equipment. 

of metal which attach to the panel frame 
and the door. Aligning these with the 
door closed and placing a padlock in the 
holes provide the needed protection. 

Ninety of the devices were built and they 
have been standard equipment in elec¬ 
trician’s tool chests ever since. When the 
men are working with up to 440 volts, 
they don’t like to take chances. When in 
use, the locking device provides absolute 
safety from the power source for the 
electrician. 


Unique Design Features Work 





REBUILT MILLING MACHINE gives Livermore Model Shop capability of making three- 
dimensional parts by numeric control. Secretary Vivian Lenz observes while Model and 
Instruments Maker G. H. (Gus) Brockmoller (both 8223) shows the completed grid the 
machine made from a smooth aluminum disc. Converted mill and updated solid-state 
control panel can now fabricate parts 10 x 20 x 30 inches. 


Fred Dalrymple Pursues Judo Art 
For Physical and Mental Outlet 


LIVERMORE NEWS 


“Judo is a good, clean, individual com¬ 
petitive sport rather than a method of 
combat or self defense,’’ says Fred Dalrym¬ 
ple (8224). Accomplished in the art of judo, 
he was recently awarded the coveted black 
belt by the American Judo and Jujitsu Fed¬ 
eration. 

“Judo is something you start and it just 
grows on you — almost like developing a 
cold,” Fred says. 

“I became involved through a friend who 
had taken instruction in Japan and wanted 
to continue here,” he says. "I was interested 
in getting some exercise, so the two of us 
enrolled in the Sukoshi Dojo judo school in 
Newark, Calif. 

“We’ve been attending classes 
about three times a week for the past 
three and a half years, and now I’m teach¬ 
ing 26 men and more than 60 boys at the 
Livermore Recreation Center evenings and 
weekends.’’ 

Fred is certified by the Federation to 
teach Kodenkan, the judo and jujitsu sys¬ 
tem developed by Professor Henry Okazaki, 
founder of the American Jujitsu Institute 
of Hawaii. 

According to Fred, judo means the “way 
of gentleness.” Its basic principle is to give 
way before an opponent’s superior weight 
and strength in order to overcome him by 
using his weight and strength to his dis¬ 
advantage. 

Brought from China in ancient times, 
this “art of suppleness or yielding” was 
highly developed in Japan and today there 
exist many methods, the founder of each 
having his own variations. 

The most common variation in the Uni¬ 
ted States is Kodenkan with more than 
1500 schools. This system stresses the im¬ 
portance of both aspects of the art — first, 
the technique of defense, embodying the 
ancient philosophical and moral training 

STANDARD JUDO STARTING STANCE is 
demonstrated by Fred Dalrymple (8124) 
and Al Campbell (8127) followed with a 
sequence of the major shoulder throw, 
called Ippon Seoi Nage. 


aimed at perfection of character; and sec¬ 
ond, sports instruction, a directed method 
of physical culture and mental cultivation. 

Although another system, Kodokan, is 
the only variation rated throughout the 
world, Kodenkan is now working toward 
competing on the same basis. “We feel 
Kodenkan a more gentle and refined sys¬ 
tem,” Fred says. “In one sense Kodenkan 
is translated as ‘the school in which seniors 
transmit the tradition’,” he adds. “Senior 
students instruct junior students in the 
spirit which Professor Okazaki declared 
was inherent in the Hawaiian word kokua, 
‘to help one another’.” 

Students are taught the various break- 
falls, throws and holds. They advance 
through several ranks, each rank with dif¬ 
ferent color belt for the loose-fitting judo 
coat, called “gi,” until they reach the black 
belt, or master class; this in turn is divided 
into grades according to proficiency. 

“It is amazing how judo develops grace, 
poise and self confidence in people,” Fred 
says, “but, as in everything, progress de¬ 
pends on the effort and practice put into 
it.” 

According to Fred, the sport is proving 
more and more popular. There are current¬ 
ly judo clubs in the major countries of the 
world. In addition, under the name of "self 
defense,” special aspects of judo have been 
taught to police, probation and parole of¬ 
ficers and civilian men and women who 
want to defend themselves against possible 
attackers, armed or unarmed. Variations of 
the methods of paralyzing, maiming, or 
killing an opponent have likewise been 
taught, as “combat judo,” to the fighting 
troops of many countries. 

Fred continues to take instruction to 
advance through the belt ranks in the 
secret arts, restricted only to black belt 
holders. 

Several other Livermore Laboratory em¬ 
ployees are also judo enthusiasts. They 
include Al Campbell <8127), Jim Gibson 
<8119), Al Scott (8168) and Bill Stoll 
<8148), all of whom are taking instruction 
toward their first (green) belts. 


Livermore Notes 

The second annual Oakland Hobby Show 
sponsored by the Oakland Recreation De¬ 
partment will be held June 2-4 in the 
Exhibit Hall of the new Oakland-Ala- 
meda County Coliseum. 

More than 130 exhibits and demonstra¬ 
tions will be presented by hobbyist collect¬ 
ors, craftsmen, artists, photographers, 
sportsmen, naturalists and historians, and 
continuous entertainment will be provided 
by perfox-ming hobbyists—dancers, mu¬ 
sicians and sportsmen. 

Tickets at 50 cents for adults and 25 
cents for children are available at all 
Coliseum box offices throughout the Bay 
Area. 

Bill Brown <8161) was recently promoted 
to Chief Petty Officer in the U.S. Naval 
Air Reserve. He was presented his first 
CPO hat during a drill meeting at the 
Naval Air Reserve Training Station, Ala¬ 
meda. Bill was an aviation storekeeper 
first class prior to his promotion. During 
his 11 years in the reserves he has been 
flown to such distant places as Morocco, 
England, Hong Kong, Newfoundland, Wake 
Island, the Azores, Guam, the Philippine 
Islands. Italy and Hawaii of his two-week 
annual active duty cruise. 

P. K. Lovell, Environmental Health and 
Medical Services Division 8215, presented 
a technical paper at the annual meeting 
of the American Industrial Hygiene Asso¬ 
ciation held in Chicago May 1-5. Co¬ 
authored by R. O. Campbell (also 8215), 
the paper is entitled “Environmental Test¬ 
ing of Personnel Dosimeter Films.” 

Dave Abrahams (8233) is the newly 
elected president of the Livermore Valley 
Stamp Club. The club meets the second 
and fourth Tuesdays of each month at 
7; 30 p.m. in the conference room of the 
new Livermore Library. The first meeting 
of the month is devoted to the trading 
and auctioning of stamps. A well known 
philatelist is scheduled as guest speaker 
for the second monthly meeting. Those 
interested may obtain further information 
by contacting Dave at ext. 2515 or 447- 
9386. 

Several Sandians have been elected to 
posts in local organizations. 

Jim Wimborough (8161) is this year’s 
president of the Livermore Lion’s Club. He 
served as vice president of the club last 
year. 

Among the newly installed officers of 
the Livennore-Pleasanton Elks Lodge No. 
2117, BPOE, are A. A. Alford <8223-5), 
leading knight; D. D. Wagner <8211), inner 
guard; R. W. Ware <8161-1), tiler; and A. 
L. Pearson (8222-1), trustee for a five-year 
term. 


Reduced admission tickets on a first- 
come, first-served basis are available from 
Employee Benefits for the May 26 8:30 
p.m. performance of the Shipstads and 
Johnson “Ice Follies of 1967” at the new 
Oakland-Alameda County Coliseum. 


Winter Bowling Competition 
Ends with Trophy Awards 

Trophies were awarded to the winners 
of Sandia bowling leagues winter competi¬ 
tion during a recent ceremony. 

First place in the 10-team Sandia Mixed 
Handicap League was taken by the 
“Stonedrollers.” Members of the champion¬ 
ship team were Jan (8115) and Dick Silva 
(8222-1), Ray Gott (8142), Lori Jones and 
Bill Rego (8245-1). “The Tigers,” com¬ 
posed of Roger Baroody (8160). John An¬ 
derson (8155). Harry Farmer <8168), Ed 
McKelvey (8119), Mary O’Shea <8235-l>, 
Otto Schreiber (8139) and Marilyn Sor¬ 
ensen, won the second spot in the league. 

For the men, individual awards were 
presented to Art Kellom (8113) for his 
high scratch game score of 257; Tabo 
Hisaoka (8252-1) for high handicap game, 
288; Don Knaple (8253-3) for high scratch 
series, 642: and Paul Dominguez (8161-1) 
for high handicap series, 798. 

Taking honors for the women were Jan 
Silva and Jackie Garrett <8119-1) for their 
high scratch games of 211; Marge Bell 
for high handicap game 257; Lori Jones for 
high scratch series, 568; and Helen Little 
for high handicap series, 692. 

In the six-team Sandia Men’s Thunder- 
bird League, the top spot was won by “The 
Axis.” Team members were Tabo Hisaoka, 
Ray Leri <8233-2), Hanloy Quock (8114), 
Ollie Rohrback <8252-5). Jerry Wong and 
Hesa Yano (8252-4). The “Gas House 
Five,” Don Knaple, John Barnhouse 
(8226-2), Chuck Drummond (8252-2), Bill 
Hawkins (8253-3), Jim Kersey (8127-1) 
and John Leeper (8127) came in second. 

Individual honors went to Tabo Hisaoka 
for his high scratch game score of 249; 
Tom Fukunaga (8252-1 > for high handicap 
game, 281; Chuck Comito (8252-2) for 
high scratch series, 645; and Chuck Drum¬ 
mond for high handicap series 684. 


Congratulations 

Mr. and Mrs. Dave Havlik (8131), a son. 
David John, April 5. 

Mr. and Mrs. Bill Ryan (8212), a son, 
Trevor Coleman, March 29. 

Mr. and Mrs. Hal Brumfield (8142), a 
son, Brian Scott, April 29. 

Mr. and Mrs. Gerxy Strandin (8167), a 
son, Randolph Lee, April 27. 

Mr. and Mrs. Cal Feemster (8141), a 
daughter, Lori Ellen, April 26. 


Sympathy 

To Lawrence Boiello (8252) for the death 
of his father in Hayward, April 17. 

To Tom Buoye (8252) for the death of 
his mother in Austin, Tex., April 19. 

To Carlton Scott (8146) for the death 
of his son in Livermore, April 16. 

To Sid Wagner <8163) for the death of 
his father-in-law in Madisonville, Tex., 
April 26. 

To Elaine (8161) and Hal Brint (8117) 
for the death of his parents and sister 
in an automobile accident near Socorro, 
N. Mex., May 13. 














New Test Area Selected for Possible 
Future Underground Nuclear Testing 


After an intensive search in six narrow 
valleys in central Nevada, the Atomic 
Energy Commission has selected a rela¬ 
tively small area in the isolated Hot Creek 
Valley, about 70 miles northeast of Tono- 
pah, in which to drill emplacement holes 
for possible future nuclear underground 
tests. 

C. S. Selvage, manager of NTS Engineer¬ 
ing Department 7130, and M. L. Merritt, 
supervisor of Underground Physics Di¬ 
vision 7111, were Sandia representatives 
serving on the AEC site selection commit¬ 
tee. 

The area, selected because of its geo¬ 
logical suitability, is about 15 miles long 
and five to seven miles wide and includes 
about 100 square miles. Virtually all of the 
area is government-owned. The initial 
emplacement hole will be drilled at a lo¬ 
cation about 11 miles northeast of the 
Hot Creek Ranch headquarters. The hole 
is to be 42 inches minimum diameter, 
drilled to 3050 feet and cased with 26-inch 
diameter steel pipe. 

The central Nevada area was selected 
for exploration in an attempt to locate one 
or more sites for nuclear testing devices 


with greater explosive energy than those 
that can be tested at the existing Nevada 
Test Site. 

To prove out the new area, a calibration 
test will be conducted, tentatively next 
fall, in the initial emplacement hole. The 
calibration test will be carefully instru¬ 
mented to measure ground shock at vary¬ 
ing distances from the test area, so as to 
determine possible effects of higher yield 
tests that could follow. 

John R. Banister, manager of Molecular 
and Plasma Physics Research Department 
5120, will be technical director of the NVO 
seismic program for the calibration test. 
H. E. Walker, supervisor of Test Systems 
Division 7134, will be assistant technical 
director. 

A site on U.S. Highway 6 about 30 miles 
southeast of the calibration hole location 
and about 10 miles northeast of Warm 
Springs is being considered as the site 
for a proposed base camp for the central 
Nevada activities. The camp would be de¬ 
signed to accommodate a peak occupancy 
of 350 persons, with austere dormitory type 
housing. 


Retiring 






USING VACUUM PROBE SAMPLER to check contamination on a metal cone in a laminar 
flow clean room are Virgil L. Dugan, left, and Willis J. Whitfield (both 2572). Developed 
at Sandia, the small device removes more than 90 percent of the micro-organisms from 
smooth test surfaces. 

New Microbial Contamination 
Sampling Device Developed Here 


First sampling device known to be de¬ 
signed specifically for assaying microbial 
contamination on large surfaces of space¬ 
craft hardware has been developed at San¬ 
dia Laboratory. 

The vacuum probe sampler removes 
more than 90 percent of the microorgan¬ 
isms from smooth test surfaces. In addi¬ 
tion, it also tends to break up clumps of 
bacteria so that bacterial counting equip¬ 
ment may record the individual micro-or¬ 
ganisms instead of the clumps. 

Systems Support Division 2572 developed 
the sampler for use in ultra-clean environ¬ 
ments, such as the laminar flow clean 
room. It provides a method for determin¬ 
ing the amount of microbial contamination 
on spacecraft hardware, which must be 
sterilized before launch in accordance with 
planetary quarantine regulations. 

Other microbiological examination meth¬ 
ods are less desirable for estimating mi¬ 
crobial contamination on spacecraft. For 
example, the swab-rinse and rinse meth¬ 
ods have limited applications since wetting 
the hardware surfaces often causes rust 
or corrosion on metals and discoloration of 
paints. 

Although it was developed to be used in 
studies at Sandia, Lawrence B. Hall, plane¬ 
tary quarantine officer. Bioscience Pro¬ 
grams, Office of Space Science Applica¬ 
tions, National Aeronautics and Space Ad¬ 
ministration, requested that the probe be 
used to monitor a spacecraft before launch. 

At Mr. Hall's suggestion, Virgil L. Dugan 
(2572), designer of the device, took the sam¬ 
pler to NASA's Goddard Space Center last 
week to monitor AIMP (Anchored Inter¬ 
planetary Monitor Platform) satellite be¬ 
fore it was shipped to Cape Kennedy where 
it will be launched into an earth orbit 
sometime this summer. Microbial contam¬ 
ination samples obtained from the space¬ 
craft will be assayed by NASA personnel at 
Goddard. 

The vacuum probe sampler consists of a 
piece of hollow Teflon tubing (.375-inch 
inside diameter), an aluminum housing for 
filters and a handle. Plastic tubing con¬ 
nects the device to vacuum pumps. 

The small Teflon tube’s pickup end, or 
orifice, is oval with small (.01 inch) cup¬ 
shaped intake holes on two sides of the 
oval point. Suction draws air through 
these two slots into the tube when the 
device is held on, and perpendicular to a 
test surface. 

Bacteria are most effectively removed 
when the air entering the orifice reaches 
the peak velocity possible through the in¬ 
take slots (critical orifice) with a flow 
rate of two cubic feet per minute. Ultra¬ 
sonic energy created by the air flow 
through the critical orifice dislodges the 
micron-size particles lying on the surface. 


The air stream then carries the con¬ 
tainments into the filter housing where the 
filters trap them for bacterial counts. 

The device was developed as part of the 
Planetary Quarantine Department’s work 
conducted under a contract with Biosci¬ 
ence Division, Office of Space Science 
Application, NASA. 

W. J. Whitfield, supervisor of Systems 
Support Division 2572 and the inventor of 
the laminar flow clean room, suggested the 
development of the vacuum probe. V. L. 
Dugan designed the device with the 
assistance of F. J. Oswalt (2564). J. J. Mc- 
Dade, Lovelace Foundation, and J. W. 
Beakley, University of New Mexico, assist¬ 
ed in conducting the evaluation studies. 


Death 


Claude C. Edwards, a retired Sandia 
employee, died suddenly May 6 in Albu¬ 
querque. He was 63. 

He retired from Sandia in June 1966 
after more than 13 years as an electrician 
in Remote Areas Maintenance Division 
4518. 

He is survived by his widow, three 
daughters, two sons and 11 grandchildren. 


Harry K. Daniel 
retired from Sandia 
May 9. He worked 
T’PM more than 15 years 

SHF acL / as 2111 instruct ° r * n 

Ip', J Weaponry Training 

j|p > f\ *§ Department 1610. 

m-~ He plans to visit 

his daughter in 
Olivehurst, Calif., 
■ '* 0 ’and renew ac- 

I quaintance with his 
two grandchildren. He hasn’t seen them 
since they were infants. 

Another trip Harry has in mind is a 
visit with a sister in Indianapolis, Ind. 

Although he owns property in both 
Hawaii and the Bermudas, his retirement 
home will be in Albuquerque which indi¬ 
cates his feeling for New Mexico. The 
address is 1000 California SE. 

His main interest now, in the way of 
retirement activity, is keeping up with the 
stock market. He is a member of the 
Masons and plans to become active after 
his trips. 


Promotions 

Shipley (2225) to Staff Member Administrf 
Loeppke (1511) to Staff Associate Technica 
McCoy (9231) to Staff Associate Technical 
Hawk, Jr. (9234) to Staff Associate Technic 
Brown, Jr. (9426) to Staff Associate Admin 
Gilbert (1132) to Staff Assistant Technical 
:ero (9324) to Staff Assistant Technical 




r» (4233) t< 
H233MO 


_ .. _a (4233) to Asser- 

Lorenzo Lopez (4631) to Technician 

Pablo Maes (4631) to Technician 

Bennie A. Montoya (4231) to Layout Technician 

Glenda S. Kelly (3126) to Typist Clerk 

Cecilia P. Tafoya (3415) to Mail Clerk 

Ermenio C. Mata (3428) to Service Clerk 

Celso F. Padilla (4333) to Property Clerk 

L. E. Wilhelm (9411) to Computer Facility Operator 

Timothy M. Marino (8235) to Messenger 

Sarah A. Rupp (8235) to Assistant Editor 

L. E. Myers (9225) to Staff Assistant Technical 

R. W. Gallegos (9234) to Staff Assistant Technical 

Frank Fuentes (4613) to Stockkeeper 

Richard R. Romero (4513) to Helper 

William M. Rego (8222) to Helper Trades 


I Helen G. Besser, 

SpMS*! joined Sandia Lab- 

■Pr IP * oratory in January 

I , 1951 as a division 

secretary in cost 

she was promoted 
to a department 
secretary in the Purchasing organization 
and in 1955 transferred to her present 
position. Helen is delighted that the San¬ 
dia Retirement Plan provides a program 
for early retirement. 

Before coming to Sandia, Helen had 
worked for a local insurance firm and at 
the University of New Mexico. She has 
lived in Albuquerque since 1944 when she 
and her family moved here from Kansas 
City, Mo. 

Helen has a married daughter and two 
grandchildren living in Albuquerque. “My 
grandchildren are both happy about my 
retirement,” she says, “because now I’ll 
have more time to spend with them. I 
intend to play more bridge, do some knit¬ 
ting, take life a little easier and have the 
time to do all the little things I’ve always 
wanted to do.” 

She plans to take a trip this fall— 
possibly to Europe and is anticipating the 
arrival of travel folders and vacation in¬ 
formation. 


Joyce J. Tholburn (2522) to Steno Clerk 

Nelle-Louise Moser (4623) to Record Clerk 

Oliver W. Davis (2232) to Reproduction Service Clerk 

Miguel Griego (2232) to Reproduction Service Clerk 

Timothy M. Padilla (2232) to Reproduction Service Clerk 

Sandra J. Harris (7521) to Typist 

Silviano Chacon (4623) to Service Clerk 

Gilbert Ramirez (4153) to Investigator 

Herman R. Lucero (3465) to Camera Operator 

Dorothy A. Smith (8156) to Secretarial Typist 

Karen K. Poor (8235) to Secretary 

Gayl R. Tschritter (8000) to Secretary 

Danny L. Cobb (1433) to Laboratory Assistant 

Kay A. Campbell (3463) to Technical Illustrator 


MILITARY APPRECIATION DAYS-Tonopah community leaders de¬ 
clared May 12-13 a celebration to honor military and government 
agencies operating in the area. Banquets, a parade, displays, and 
other events marked the occasion. R. A. Bice, vice president 7000, 
represented Sandia Corporation and accepted a citation from Ed 
Fike, Lt. Governor of Nevada, honoring the Company for its "vital 
contribution to the life of the community of Tonopah and to the 
defense of the nation." In the picture at left, taken by Harley Moody 


(7232) just before the big parade, are Mr. Fike; S. A. Moore, manager 
of Tonopah Test Range Department 7230; William Beko, Nye County 
District Attorney; his son; General O. M. Barsanti, Army Material 
Command Comptroller and Director of Programs; and Mr. Bice. In 
picture at right, Sandia’s rocket display at the Tonopah athletic field 
is inspected by Mr. Moore, Don Anderson (7231) and his son, Herb 
Bowen (7233), Bill Gault (7233) and his family, Frank Perusich (7232), 
and Mr. Bice. 








Howard B. Shel- 
ton. supervisor of 
HI • University Relations 

Division 3134, has 
been invited to be 
the first chairman 
of the newly created 
P Gulf Southwest 

Section of the Con¬ 
i' tinuing Education 

jMff. | TFStudies Division of 
mBBp# t,* aHHI the American So¬ 
ciety for Engineering Education. 

The Gulf Southwest Section includes the 
three state area of New Mexico, Texas and 
Louisiana and is one of 12 geographical 
sections being formed. 

Mr. Shelton has been a member of the 
CE division for the past year and has been 
associated with ASEE since 1963. 

The new chairman of the 12 sections 
will meet with the CE executive board and 
present progress reports during the ASEE 
annual meeting in East Lansing, Mich., 
June 19-22. The sections will provide in¬ 
creased capability for dealing with the 
problems of development and identification 
of effective programs of continuing educa¬ 
tion for professional and practicing en¬ 


gineers. 


Several Sandia kayak and raft enthu¬ 
siasts and numerous spectators are looking 
forward to the 10th annual Rio Grande 
White Water Boat Race to be held Sunday 
near Pilar, N.M. 

The race starts at 1 p.m. (MDT) one- 
half mile south of Pilar and ends 4.4 miles 
downstream at the Taos-Rio Arriba County 
Line. Since U.S. Highway 64 follows the 
river along this section, the race can easily 
be followed from the shore. 

Due to low water the race was postponed 
from May 7. Winning times are expected 
to be about 35 minutes for kayaks and 
one hour 10 minutes for rubber rafts. 

All contestants must be over 21, sign a 
release, wear U.S. Coast Guard-approved 
vest-type life jackets, and have at least 
one practice run on the course. Spectators 
must only come prepared with refresh¬ 
ments and promise not to snag the rafts 
with fish hooks. 


The group also has forms available for 
bequeathing bodies to the University of 
New Mexico Medical School and for donat¬ 
ing eyes to the New Mexico Lions Eye 
Bank. As other “banks for humanity” are 
formed, the association will provide mem¬ 
bers with information. 


Don Papineau (3465) was one of the 
instructors who recently organized the 
first sheriff’s reserve training course for 
Bernalillo County. One hundred hours of 
instruction were given to 22 sheriff’s re¬ 
servists. Sandians Robert Biesecher (1143), 
Prank Norris (4541) and William Lincoln 
(4511) completed the training. They will 
perform regular police duties during off- 
hours as volunteer deputy sheriffs. 


Group Encourages 
Members to Arrange 
Funerals in Advance 


Take Note 


Service Awards 


“Death is an unpleasant reality, but, 
since it is inevitable, we must recognize it 
will come and we must be prepared,” says 
N. J. DeLollis (1133), president of the 
Memorial Association of Central New 
Mexico. 

“One of our prime objectives is to en¬ 
courage members to make arrangements 
for the disposition of their remains in 
advance and thus relieve the survivors of 
handling details during a period of emo¬ 
tional stress.” 

The non-profit association, which has a 
number of Laboratory employees on its 
membership roster, encourages simple, dig¬ 
nified funerals. It advises members of the 
possible ways to dispose of the remains, 
the costs involved for various services and 
the institutions interested in obtaining 
bodies or parts such as eyes for medical 
use or research. 

A member, in consultation with his min¬ 
ister, priest or rabbi, completes his own 
declaration of intention which is to be ful¬ 
filled by those holding the responsibility, 
usually the nearest of kin. If requested, an¬ 
other member of the organization will 
assist in formulating the declaration of 
intention. 

One copy of the completed declaration 
of intention is retained by the individual. 
Other copies are for the individual’s next 
of kin, attorney or minister; the associa¬ 
tion’s files; and the mortuary selected by 
the individual. 


In a survey of Albuquerque mortuaries, 
the association found that minimum costs 
are not excessive and that local funeral 
directors encourage pre-planning and are 
always available to meet with individuals 
to discuss costs, arrangements, etc. 

J. C. Newton (1413) is vice president and 
R. W. Gray (1415) is treasurer of the as¬ 
sociation. Other Sandians were active in 
the formation of the group. 


George Dennis, deputy director of infor¬ 
mation for the Atomic Energy Commis¬ 
sion’s Albuquerque Operations complex, has 
earned the AEC’s high quality performance 
award for writing film scripts about nuclear 
weapons. Mr. Dennis, a former naval of¬ 
ficer and newspaperman, joined ALO’s 
Division of Information in September 1957. 


The Minnesota Mutual life insurance 
counselors for Sandia employees have 
moved to new quarters in the northwest 
corner of Bldg. 610. There is an outside 
door leading directly into their office. 


Rapid Runners Ready 
For Rio Grande Race 


10 Years 








































































































SOMETHING FISHY here to plug to the Coronado Club's Fisherman's Wharf event Saturday, 
May 27. After spending an aquatic day in the twin pools, top it off with a seafood buffet 
and dancing to Don Lesman. Social hour starts at 6 p.m., dinner at 7 and dancing at 9. 
The mermaid is Connie Rey (3153). 


Coronado Club Activities 

Fisherman’s Wharf Event May 27 



NEW MANAGER of the Coronado Club is 
Hubert Pee. He and the assistant manager, 
Alan Romans, will be presented at an in¬ 
troductory party Monday, May 22, from 
6:30 to 10 p.m. All employees are invited. 

Szabo Food Service 
Names New Manager 
For Coronado Club 

Hubert Pee is the new manager of the 
Coronado Club. He was transferred here 
May 1 by Szabo Food Service Inc., Coro¬ 
nado Club concessionaire, from Chicago 
where he was manager of the International 
House at Chicago University. 

It was a big event for Mr. Pee. He had 
just received his U. S. citizenship. He is 
a native of South Africa. Prior to coming 
to the U. S. in 1961, he owned his own 
restaurant in Umkomaas, Natal, for five 
years. 

He had managed a club and restaurant 
for an oil company in the Persian Gulf 
area for a number of years and grown used 
to sandstorms. His arrival in Albuquerque 
was like old times. He likes the Southwest 
and wanted to work in this area since 
coming to the U.S. 

Mr. Pee says that he has been in food 
service “all his life” and will concentrate 
on this area at the Coronado Club. He was 
chef in the Royal Air Force for five years 
prior to the Persian Gulf assignment. 

Newly-appointed assistant manager at 
the Club is Alan Romans who recently 
joined the Szabo organization. Since 1960, 
he has managed dining rooms and supper 
clubs in Albuquerque. He has been in food 
service seven years. He is currently attend¬ 
ing the University of New Mexico major¬ 
ing in business administration. 

All employees are invited to attend an 
introductory party for the new executives 
in the Club ballroom Monday, May 22, 
from 6:30 to 10 pjn. 


A Fisherman’s Wharf event featuring a 
special seafood buffet Saturday, May 27, 
tops the Coronado Club calendar for the 
next two weeks. Listed on the menu are 
Coney Island clam chowder, white fish 
mornay, shrimp creole with rice and deep 
fried haddock. 

The party schedule calls for a social 
hour from 6 to 7 p.m„ the buffet from 7 to 
8:30 and dancing to Don Lesman’s band 
from 9 p.m. Tickets are $3 for members, 
$3.50 for guests. Tickets must be picked 
up by 9 p.m. Friday, May 26, at the Club 
office. 

Teenage Go-Go 

“The Groove” will be on the bandstand 
tomorrow evening for the Teenage Go-Go 
event. Dancing is scheduled from 7:30 to 
10:30 pm. Member parents should pick up 
tickets (25 cents each or 50 cents for 
guests) by 5 p.m. tomorrow at the Club 
office. 

Patio Party 

The fun continues in the patio area 
on Saturday, June 3, from 4 to 8 p.m. 
with music, hors d’oeuvres and social horn- 
prices. The dress is informal (bikinis pre¬ 
ferred) and there is no admission charge. 
Members only. 

Social Hours 

Tonight, Rex Elder will be on the band¬ 
stand and the Mexican buffet will be 
served. The spread is $1.25 for adults, $1 
for kids. 

On Friday, May 26, break a fortune 
cookie at the Chinese food buffet. Bud 
Fisher will make the happy music. 

Something new will be offered for social 
hour Friday, June 2. An Indian buffet will 
be served featuring curry and rice, fried 
fish and chips, and cheese blintzes. Phil 
Graham will be on the bandstand for social 
hour. Pat Reich will be at the piano in 
the main lounge from 8 p.m. 

Bridge 

Monthly master point duplicate bridge 
will be played Monday, May 22, at 7 p.m. 
and the regular duplicate bridge meeting 
is scheduled Monday, May 29. Ladies 
bridge will meet at 1:15 p.m. Thursday, 
June 1. 

Club Holiday 

While the pools and patio areas will be 
open during Memorial Day, May 30, the 
regular club facilities will be closed. 

Swim Team Family Picnic 

A potluck picnic and swimming party 
will be held Sunday, May 21. at the Club 
patio from 1 to 4 p.m. for all families in¬ 
terested in AAU competitive swimming and 
diving. Come out and meet the coaches. 
For additional information, call E. T. 
Schreiner (2545), tel. 264-3634. 
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Coronado Club Twin Pools Open Swim 
Season at 10 a.m. Saturday, May 27 


Swim season starts at the Coronado 
Club Saturday, May 27, with a gala open¬ 
ing celebration at the twin pools and newly 
enlarged patio area. The fun starts at 
10 a.m. Special prices on refreshments will 
be in effect from 1:30 until 4:30 while 
Mike Michnovicz, strolling troubador with 
accordion, entertains. Swimming tickets 
are not required for opening day, but Club 
members only are invited. 

During the remainder of the summer, 
the pools will open at 9 a.m. for swimming 
instruction. Recreational swimming will be 
from 11 a.m. until 7 pm. The north pool 
will be used by adults only during the 
noon hours and by the swim team from 
6 to 7:30 p.m. Both pools will be available 
for private rental by members from 7:30 to 
midnight. 

Family season tickets for continuing 
members are $5. For a continuing member 
individual, the season ticket costs $2.50. 
For non-continuous members, the family 
season ticket is $28 and the individual 
adult is $8. (A continuous member is one 
who has been a member continuously since 
Sept. 1, 1966, or a member since 90 days 
after eligibility in the case of new em¬ 
ployees.) 

Instruction will be offered for beginning, 
intermediate and advanced swimmers. 
Competitive swimming and diving classes 
will be offered, and both junior and senior 
life saving courses will be taught. The 
group lessons are $5 per person for 12 
sessions. Private instruction costs $3 for 
each half-hour session. Children must be 
five years of age for group instruction. One 
class for pre-beginners (four year olds) 
will be offered. 

Additional information on class schedules 
and swim team activities is available at 
the Club office. 



MARY ANN BISHOP (4332) anticipates 
opening of the Coronado Club pools Satur¬ 
day, May 27. The fun starts at 10 a.m. 
with recreational swimming and suntan¬ 
ning in the new patio area. Entertainment 
and special prices on refreshments are 
planned for the afternoon. 


Sandia Speakers 


E. P. EerNisse and Richard Holland (both 
5142), "On the Sinusoidal Steady-State 
Characteristics of Multielectroded Piezo¬ 
electric Devices,” Frequency Control Sym¬ 
posium, April 24-26, Atlantic City, N.J. 

B. M. Butcher (1141) and D. E. Munson 
(1143), “The Application of Dislocation 
Dynamics to Impact Induced Deformation 
under Uniaxial Strain,” Battelle-Seattle- 
Harrison Colloquium on Dislocation Dy¬ 
namics, May 1-6, Seattle. 

John Matsko and R. A. Lefever (both 
5154), "Transparent Yttrium Oxide Ce¬ 
ramics,” Southwestern and Rocky Moun¬ 
tain Division of the American Association 
for the Advancement of Science, April 29- 
May 3, Tucson. 

M. J. Landry (9232), “Holography and 
Its Application,” Southwestern Conference 
for the American Association of Physics 
Teachers, April 15, Indiana College, Pa. 

H. S. Levine (5234), “High-Temperature 
Metallic Oxidation,” seminar at AeroChem 
Research Laboratories, April 10, Princeton, 
N. J. 

R. O. Brooks (7341), “Shock Simulation,” 
Florida Chapter meeting, Institute of En¬ 
vironmental Sciences, April 8, Winter Park, 
Fla. 

H. D. Sivinski (2570), “Planetary Quar¬ 
antine Program,” UNM Naval Reserve Re¬ 
search Group, April 19, Albuquerque. 

J. D. Shreve (7112), “Excavation with 
Nuclear Explosives,” Downtown Lions Club, 
April 25, Albuquerque. 

C. S. Johnson (7252), “ESP Past and 
Present,” Heights Optimist Club, May 3, 
and English class, Van Buren Jr. High, 
May 4, Albuquerque. 

D. R. Morrison (5256), “Computing,” 
science class. Holy Rosary School, May 3, 
Albuquerque. 

T. B. Sherwin (3430), “Public Relations 
Today,” civics classes, Wilson Jr. High, 
May 4-5, Albuquerque. 

H. R. Shelton (3134), “An Engineering 
Team Concept,” civics class, Cleveland Jr. 
High, May 4, Albuquerque. 

G. W, Hughes (7224), “Mathematics,” 
civics class, Cleveland Jr. High, May 4, 
Madison Jr. High, May 12, Albuquerque. 

L. B. Smith (5241), “Meteorology as a 
Career,” civics class, Cleveland Jr. High, 
May 4, Albuquerque. 

A. D. Smailer (2563), “A Cost Improve¬ 
ment Program Without a Profit Motive,” 
national conference, American Society of 
Tool and Manufacturing Engineers, April 
24-28, Chicago. 

D. W. Ballard (2564), “Recent Advances 
in Contamination Control for Industry and 
Medicine,” Amarillo Chapter, American 
Society of Civil Engineers, May 8, Ama¬ 
rillo. 


F. W. Oswalt (2564), “One Year’s Ex¬ 
perience with the Solvent Purity Meter,” 
American Association for Contamination 
Control, May 16, Washington, D.C. 

R. T. Meyer (5234), “Chemical Reaction 
of Excited Iodine ( 2 Pv*) Atoms with 
Methyl Iodide Studied by Time Resolved 
Mass Spectrometery,” (invited paper for 
symposium on reaction mechanisms) and 
with L. S. Nelson (5234), “Mass Spec¬ 
trometry of Gases Associated with Ex¬ 
plosions of Burning Zirconium Droplets,” 
15th Annual Conference on Mass Spec¬ 
trometry and Allied Topics, May 14-19, 
Denver. 

E. L. Hollar (1123), “A Process Control 
for Ion Plating and Glow Discharge 
Cleaning,” Rocky Mountain Section of the 
American Vacuum Society Symposium, 
May 11, Boulder, Colo. 

Sandia 

Safety 

Signals 

Memorial Day 

In the past 20 years in the United 
States, more than 9,000 persons have 
been killed by automobile accidents on 
Memorial Day holidays, an average of 
455 deaths per year. The holidays have 
varied from one to four days for a total 
of 50 days, or an average of 173 
deaths per day. Don't be one of the 
people we will memorialize next year! 


Carbon Monoxide in 
Trailers and Campers 

If your family rides in your camper 
body or if you own a trailer and worry 
about the accumulation of carbon mon¬ 
oxide, the Mine Safety Appliance Com¬ 
pany has a device for detecting this 
gas in confined areas. The kit comes 
complete with instructions, color chart 
and 10 ampuls for about $1.50. 







